Expression of beta-galactosidase by recombinant respiratory syncytial viruses for microneutralization assay.
The beta-galactosidase gene (lacZ) was inserted into a recombinant respiratory syncytial virus (RSV) A2 strain of subgroup A RSV (designated as A-lacZ) and a chimeric RSV that had the G and F surface glycoproteins of A2 replaced by those of the subgroup B RSV 9320 strain (designated as B-lacZ). Both recombinant RSVs, A-lacZ and B-lacZ, grew well in tissue culture and expressed high levels of beta-galactosidase. Using these two beta-galactosidase-expressing recombinant RSVs, a novel microneutralization assay was developed to measure serum anti-RSV neutralizing antibody from subgroup A or subgroup B RSV infection. The assay was carried out in 96-well plates and the unneutralized virus was quantitated by spectrophotometric measurement of the beta-galactosidase enzymatic reaction following incubation of the infected cell lysate with the enzyme substrate, chlorophenol red beta-D-galactopyranoside (CPRG). Adult human sera positive for anti-RSV antibody as shown by Western blot analysis and subgroup A or subgroup B RSV infected monkey sera were examined for the levels of anti-RSV neutralizing antibodies by the microneutralization assay in comparison with the plaque reduction neutralization assay. A higher antibody titer was detected when the neutralization assay was performed with the homologous RSV than the heterologous RSV, indicating that neutralization assay could distinguish antigenic differences between the two RSV subgroups. The microneutralization assay is comparable to the plaque reduction neutralization assay in sensitivity, but it is rapid, less laborious and suitable for screening a large number of samples.